Rapid developments in technology have set in motion a revolution in the way in which librarians deliver reference services. The remarkable growth of Web resources (combined with greater and easier access to the Internet by citizens throughout the world) has resulted in decreasing reference statistics (walkin, telephone, and mail) for most libraries throughout the country and a prediction, prevalent in the professional literature, that the profession of librarianship is obsolete. Yet, as the Internet expands and grows more complex, librarians are in a unique position to use their expertise and training, and assist users in identifying and locating information they seek.
* The deep Web is the largest growing category of new information on the Internet.
* Public information on the deep Web is currently 400 to 550 times larger than the commonly defined World Wide Web.
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The emergence of technology has significantly affected the core mission of a library and at the same time created many new opportunities for librarians, information managers, researchers and library patrons of all kind. Because today's researchers need to find quickly information that is usable, relevant, authoritative and verifiable, libraries and librarians must adapt traditional strengths of acquiring, describing, and serving information to the virtual library that is not bound by time or physical place.
So how do we take the reference desk to cyberspace?
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Pioneers in the Delivery of Online Reference
The challenge of taking the library reference desk to cyberspace was first embraced by entrepreneurial spirits, who were quick to recognize the potential of the Internet for the delivery of information. From the library community, the University of Maryland Health Services Library in Baltimore led the way, when they launched Electronic Access to Reference Services (EARS) in 1984. But initial e-mail-based digital reference efforts received little attention from patrons. 4 Six years later, in 1992, the U. S. Department of Education began to explore the potential of online reference with the creation of AskERIC, a personalized Internet-based service providing education information to teachers, librarians, counselors, administrators, parents, and others throughout the United States and the world. AskERIC has three components: a) AskERIC Q&A Service: Anyone needing information on the theory or practice of education can send a message to the AskERIC Q&A Service, and information specialists, drawing on the vast resources and expertise of the ERIC System, will respond. Between 1993 and 1995 other question and answer services appeared, the majority from outside the library community. Known as "Ask-an-Expert" (or AskA, for short) and qualifying their services as "online," "virtual," and "e-mail" reference, the following list, while not exhaustive, serves to highlight a range of the earliest experts, presentations, and resources: Janes wanted to [further] explore the merger of networking and libraries by planning, building, and running a digital library on the Internet based on the public-library model. His idea was that he could do more than just replicate the functions and processes of a real public library, or add to the long lists of digital resources that were then available on the Internet-resources that had little intellectual control or input from the library community. He wanted to create a hybrid that combined the strengths of both public libraries and the lists of links that attempted to categorize Internet resources...6
The IPL has grown by leaps and bounds and is a premier site.
In the recent past, interest in digital reference in the library community has greatly increased as evidenced by a few milestones. For Meeting, in January of that year). The institute drew 130 professionals, representing twenty-five states, the District of Columbia, Brazil, Canada, and Turkey. The papers presented, (a selection of which appear in Reference and User Services Quarterly 38, no. 1) illustrated that perceptions of "digital reference" varied greatly within the profession. Participants spoke of "digital collections," "digital librarians," "e-mail reference," "AskAs" and "commercial vs. library services," without sharing common understanding of the terminology. While Ask-an-Expert sites were logging impressive statistics-in 1999, AskERIC Q&A was getting 1000 queries/ week-the library community was still hesitant to commit. In a widely read article, David A. Tyckoson, head of reference at the Henry Madden Library at California State University, Fresno, pronounced e-mail reference a failure: "In practice, email reference service is far from adequate. Despite all of our publicity and promotion, patrons simply do not use it."7 sharing. In regard to software, since none exists that is specifically designed for digital reference or can successfully replicate the processes of a reference interview, reference search, and response that take place daily at a reference desk, those information providers that became involved were left to their own creative devices. With organizational support, some invested in off-the-shelf software that could be adapted to this purpose, while others designed proprietary software. For those institutions with limited financial and technical resources, software options were confusing and few in number.
Challenges of Delivery
With increased usage of the Internet, library patrons began to develop different expectations. Access to the Internet was not limited by physical place or time, so it was no surprise that
Concerning resource-sharing, several pioneers in digital reference have pointed out that while libraries have complex networks for sharing bibliographic resources, such as interlibrary loan and shared cataloging, nothing comparable exists for sharing reference searches. Librarians throughout the country daily answer the same or similar questions, but we have no system in place that begins to address the duplication of effort that is taking place. How best can we capture, catalog, and share the reference work that goes on in libraries throughout the world? Early discussions of the subject have focused on the need to build a "Knowledgebase" and the need to classify questions and answers so they can be retrievable. But these wide-ranging discussions are in their infancy.
Commerdal Services
In Fall 1999, entrepreneurs in the commercial world awakened to the adage with which librarians have been familiar for some time, "Information is Power." Information providers supply a desired commodity, such as perceived expertise or quick turn-around time, that adds value to the information provided. Therein lay a marketing opportunity that quickly was exploited. Almost overnight, a number of commercial question-andanswer services came into being. Each follows a slightly different model with three dominant scenarios:
1. The user submits a question that is automatically "matched" to a Knowledgebase; a sampling of appropriate and related questions and answers is returned to the user.
2. A user submits a question to an expert on the subject and the user and expert negotiate the cost of the search and delivery of information.
3. Users post questions to a public bulletin board and members/self-identified experts respond or not.
To a large extent, these commercial concerns are trying to replicate what happens at library reference desks. According to a recent New York Times article, "Suddenly Everybody's an Expert" (February 3,2000) , "an expert, it seems, is now an ordinary person sitting at home, beaming advice over the Internet to anyone who wants help." The founders of these sites argue that they are providing the missing link to millions of pages of information. What Internet users need, they say, is human intervention to locate answers that are fast, personalized, easy to find, and free, at least for the time being. Of course, what they are describing sounds a lot like what happens in a library. 8 Providers are attempting to repackage and format the processes of reference interviews, searches, and answers by taking advantage of all technology can offer and marketing their service as personal and fun.
Articles and listserv discussions have debated the quality of answers provided, and questioned whether patrons are satisfied with the responses. Much of the discussion has been based on anecdotal evidence, but research is currently being done on the accuracy and effectiveness of these "expert" services, and the findings, reflecting mixed reviews for the most part, are being published in library literature. The Library of Congress and the University of Washington have undertaken their own study of AskA Services and the findings will be made available in the next several months. Regardless of the analysis, most librarians will agree that these services have been quite effective in their marketing efforts. Many people are more familiar with Ask Jeeves, for example, than with their local library. Library reference statistics are meager, in comparison with the statistics of both commercial services and non-profit AskAs. Ask Jeeves reports receiving twenty million questions per day and to date has provided more than 150 million answers. It remains to be seen if these commercial services are financially viable on the Internet. The latest reports indicate that one "dot.com" Web site fails each day and several have come into and out of existence within the past year. It also remains to be seen if these services are direct competition for library reference services or complementary enterprises that will bring users back to libraries and serve as the basis for more public-private partnerships. For now, librarians can learn by investigating the variety of Question and Answer services.
Collaborative Projects
To some degree, information professionals are actively working on each of the challenges to delivery that were cited here. Innovative projects, designed to resolve problems in the delivery of digital reference services, are promising.
The largest and most ambitious effort, launched by the Library of Congress and more than forty partners representing public, academic, national, and special libraries around the world, is the Collaborative Digital Reference Service (CDRS). By linking libraries together for reference services, the CDRS aims to combine the strengths of local collections and staff with the diversity and availability of libraries and librarians everywhere, twenty-four hours a day, seven days a week. A librarian will be available to provide to users located anywhere trained assistance in providing access to collections and resources both analog and digital.10 CDRS builds upon the groundbreaking work of the Library of Congress American Memory Project (1990) and National Digital Library (1995). Both initiatives supply content in the form of digital collections of unique materials. CDRS extends the concept by examining ways in which the content becomes usable and searchable.
Although the goal is to reach any researcher anywhere, CDRS has begun with librarians talking to other librarians on behalf of end users. The parameters of the service then can be defined and participants can work to determine what works and what does not work, thereby creating a service that is scalable and maximally responsive to user needs:
As envisioned, CDRS includes three component parts: set-up, submidssion of question and answer, and follow-up and archiving of the answer for future use. The workflow will look like this: An end user will request information through a CDRS member institution. The member institution will send the query to the online Request Manager softwvare for processing and routing. The Request Manager will then search a database of CDRS Member institution profiles looking for the member institution best suited to answer the question. Matches wil be made on the basis of such data elements as hours of service, including time zones, subject strengths, scope of collections, types of patrons served, etc. The "match making" wil happen in milliseconds. Once a mnatch on an institution has been made, the query will be sent to that institution for answering. Once the query has been answered, it is routed back to the original CDRS requesting library via the Request Manager to allow for closing out the case and completing other administrative tasks. Again, all post-answering processing by the Request Manager should take no more than mere milliseconds.' 1 The Virtual Reference Desk, described earlier in this article, has made several significant collaborative efforts. In 1998, the VRD Consortium was established. Consortium members from libraries and AskAs are developing criteria that can be used by the entire digital reference community. Facets of Quality for Digital Reference Services' 2 sets forth standards and outlines characteristics and features for building a digital reference service. The Virtual Reference Desk Network, launched in January 2000, provides support to digital reference services by accepting out-of-scope and overflow questions:
This new service will provide support to Ask-an-Expert (or AskA) services such as yours by accepting out-of-scope and overflow questions and routing them to more appropriate services. Based on our experience and research, we understand that AskA services can be easily overwhelmed by the ever-increasing number of questions and the often limidted set of resources. VRD seeks to promote the valuable work of high quallty AskA services such as yours and to support them through this type of collaboration as well as other resources and services.13
More generally, the Virtual Reference Desk has served to focus and consolidate interest and research in digital reference, with The Dig-Ref listserv being an excellent example. VRD staff also is working on the development of digital reference software for members with limidted resources. Their "incubator" software under development was introduced at their Fall 2000 conference and will soon enter beta testing. Acting as a catalyst to further discussion, VRD Cooperative Library System, supported by Federal LSTA funding, and administered by the California State Library. The goal of this project is to provide libraries with the tools they need to do live reference on the Web, including "live chat," "collaborative browsing," "Voice Over IP," and "click to call me," among others, and to prove the feasibility of the concept. The software is designed to improve the efficiency and quality of question handling on the Web. The 24/7 Reference Project hopes to demonstrate the feasibility of this concept as applied to reference work and round-the-clock service that is available to patrons, wherever they may be. Four public libraries and two university libraries in Los Angeles and Orange Counties are currently testing the 24/7 software. In July 2000, at least one of these libraries will use the software to provide reference assistance to remote users.1 4 The concept of real-time/live reference has caught the imagination of many and prompted the creation of "LiveRef," a registry of real-time, digital reference services, as well as a discussion group.' 5
The Future
Digital reference represents a major change in the way reference librarians do business. The pilot projects that are underway are generating enthusiasm by participants, patrons, and other information professionals, because they are each taking a fresh look at reference and the possibilities that technology offers to customize, personalize, and improve the delivery of the service. Our libraries and reference services will be revitalized if we can take advantage of the opportunities that are available. 
Notes

